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[57] ABSTRACT 
A ureter correcting device for correcting meandering 
of a ureter and maintaining a desired shape of the ureter 
is disclosed. The correcting device is formed by embed 
ding a shape memory alloy member, e. g. a shape mem 
ory alloy or resin in a catheter consisting of a rod-like 
elastic body such as silicone rubber a1ong its longitudi 
nal direction. The catheter further includes warming 

1 means for warming the shape memory member. A tem 
perature sensor for detecting the temperature of the 
shape memory member may be embedded in the cathe 
ter as needed. A hollow portion may be formed in the 
catheter to facilitate bending of the catheter, or side 
holes or recesses may be formed in the distal end por 
tion of the catheter so as to allow especially the distal 
end portion to be easily bent. 

4 Claims, 2 Drawing Sheets 
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URETER CORRECTING DEVICE 

TECHNICAL FIELD 

The present invention relates to a ureter correcting 
device which is inserted in a ureter to physically correct 
meandering of the ureter. 

BACKGROUND ART 

When the ureter of a patient meanders, a medical 
treatment is performed to correct it. It is rare that mean 
dering of a ureter itself directly poses a physiological 
problem except for its effect on the structure of the 
urethra. However, if the ureter greatly meanders, a 
medical treatment for basic diseases such as urinary 
tract calculus becomes difficult. For this reason, mean 
dering must be corrected by inserting a ureter correct 
ing device into the ureter of a patient. 
A conventional ureter correcting device is designed 

such that a metal stylet is inserted into a ureter catheter 
so as to allow the catheter to have a desired straight 
shape and rigidity. 
According to the conventional ureter correcting de 

vice, however, since the metal stylet allows the catheter 
to have rigidity, a urinary tract may be excessively 

' pressurized or damaged by the correcting device upon 
insertion of the ureter correcting device. 
The present invention has been made with the object 

to provide a ureter correcting device which gives no 
feeling of being pressurized and which causes no dam 
age to the ureter. 

DISCLOSURE OF INVENTION 

Recently, an alloy having a shape memory effect has 
been used in various ?elds. According to this alloy, 
when the alloy is heated to a certain temperature range, 
a desired shape which has been processed in that tem 
perature range is restored regardless of a shape prior to 
heating. This so-called shape memory alloy utilizes 
reversibility of martensite transformation. For example, 
a nickel-titanium alloy is available as a typical shape 
memory alloy. Since a nickel-titanium alloy can be 
excellently adapted within a living body, this alloy is 
expected to be increasingly used in the medical ?eld. 
Also recently, a shape memory resin having a shape 
memory effect has been put into practice, and its appli 
cation in the medical ?eld has been studied. In consider 
ation of these points, in order to improve conventional 
ureter correcting devices which are unsatisfactory in 
terms of an insertion feeling and the like, the present 
inventors have completed the present invention by re-' 
peating experiments to utilize shape memory alloys and 
resins for ureter correcting devices. 
According to the present invention, there is provided 

a ureter correcting device which is inserted in a ureter 
of a living body to correct meandering of the ureter, 
characterized by comprising a catheter consisting of a 
rod~like elastic body, a shape memory member, embed 
ded in the catheter along a longitudinal direction 
thereof, for restoring a predetermined shape when 
heated to a predetermined temperature range, and 
warming means for warming the shape memory mem 
ber. 
According to the ureter correcting device of the 

present invention, the shape memory member embed 
ded in the catheter is elastically deformed in accordance 
with the catheter upon insertion, and is rigidly de 
formed to a desired shape when warmed. More speci? 

20 

25 

35 

45 

55 

65 

2 
cally, when the correcting device is inserted into a 
ureter, since the shape memory member is elastically 
deformed together with the catheter, the correcting 
device can be elastically moved along the meandering 
ureter and can be introduced therein. When the shape 
memory member is warmed after the distal end of the 
correcting device reaches a renal pelvis, the phase of 
the shape memory member is transformed and the mem 
ber is deformed to a desired shape. Upon deformation of 
the shape memory member, the catheter is deformed 
against the elastic force of the ureter, and restores a 
desired shape to correct meandering of the ureter. After 
this state is held for a predetermined period of time, 
warming is stopped and the shape memory member is 
cooled, and the correcting device is extracted from the 
ureter. " 

In order to increase ?exibility of the catheter, a hol' 
low portion may be formed in the catheter in its longitu 
dinal direction, more preferably, near the abdominal 
portion of the catheter (i.e., the inside portion of a bent 
portion of the catheter) In-addition, a plurality of side 
holes may be formed in that portion to facilitate bending 
of the distal end portion of the catheter. In place of the 
hollow portion or the side holes, a plurality of recesses 
may be formed in the abdominal portion. The shape 
memory member is preferably constituted by a shape 
memory alloy or resin. If the shape memory member is 
constituted by a shape memory alloy, a power supply 
means is preferably used as the warming means. More 
over, in order to detect the temperature of the shape 
memory member, a temperature sensor may be embed~ 
ded near the shape memory member. Note that a unidi 
rectional memory member as well as a bidirectional 
memory member may be used as the shape memory 
member. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a view illustrating a ureter correcting de 
vice according.to a ?rst embodiment of the present 
invention; FIGS. 2 and 3 are cross-sectional views re 
spectively taken along lines Il—Il and Ill-III of the 
ureter correcting device according to the ?rst embodi 
ment in FIG. 1; FIGS. 4 and 5 are views each illustrat 
ing a state of the ureter correcting device inserted in a 
ureter; and FIG. 6 is a view illustrating a ureter correct 
ing device according to a second embodiment of the 
present invention. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

Embodiments of the present invention will be de 
scribed below with reference to the accompanying 
drawings. 
FIG. 1 is a view illustrating a ureter correcting de 

vice according to a ?rst embodiment of the present 
invention. FIGS. 2 and 3 are cross-sectional views of 
the ureter correcting device according to the ?rst em 
bodiment. FIGS. 4 and 5 are views each illustrating a 
state of the ureter correcting device inserted in a ureter. 
A catheter l constituting a main part of the ureter‘ cor 
recting device has a rod-like shape and is made of an 
elastic material having flexibility, thermal stability. and 
water repellency, e.g., silicone rubber. A plurality of 
side holes 8 are formed in an abdominal portion near a 
distal end portion of the catheter 1 along its longitudinal 
direction so as to facilitate bending of a distal end por 
tion 9 toward the abdominal side. A shape memory 
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alloy wire 2 is embedded in the thicker back side of the 
catheter l (the outside portion of the catheter 1 when it 
is bent) along its longitudinal direction so as to extend 
up to near the distal end portion of the catheter 1. The 
shape memory alloy wire 1 consists of, e. g., a thin wire 
of a nickel-titanium alloy as a shape memory alloy and 
has a shape memory effect. The wire has ?exibility at a 
normal body temperature or lower. However, when the 
wire is heated to a temperature within the range of 37° 
to 42° C., its phase is subjected to martensite transfor 
mation and the wire is deformed into a desired pseudo 
straight shape suitable for a ureter. In addition, a por 
tion near the distal end of the wire 2 is bent toward the 
abdominal side of the catheter 1. Both ends of the shape 
memory alloy wire 2 are connected to a power source 
unit 6 through leads 3 and 4. A switch 5 is arranged in 
the power source unit 6. 
As shown in FIG. 2, the shape memory alloy wire 2 

and the lead 3 are embedded in the back side of the 
catheter 1. A catheter lumen 7 is eccentrically formed in 
the catheter, i.e., in the abdominal side of the catheter 1, 
in its longitudinal direction so as to allow the catheter 1 
to be easily bent toward the thinner abdominal side. 
An operation of the ?rst embodiment will be de 

scribed below. FIG. 4 shows a state wherein the cathe 
ter 1 is inserted in a ureter 11. More speci?cally, if the 
catheter 1 is inserted from a urethra to a predetermined 
depth, the distal end portion 9 of the catheter 1 reaches 
a renal pelvis 13 of a kidney 12 after sequentially passing 
through a urinary bladder 10 and the ureter 11. Al 
though the ureter 11 meanders, since the shape memory 
alloy wire 2 has ?exibility, the wire 2 is elastically de 
formed along the ureter 11 without damaging it. As a 
result, the catheter 1 can be conformed to dwell inside 
in the meandering ureter 11, as shown in FIG. 4. 

Subsequently, the switch 5 of the power source unit 6 
is closed to supply power to the shape memory alloy 
wire 2 a temperature within, thereby warming the wire 
2 to the range of 37° to 42° C.. As a result, the metal 
texture of the alloy wire 2 is transformed into a martens 
ite phase to exhibit rigidity against the elastic force of 
the ureter 11, and the catheter 1 is deformed, as shown 
in FIG. 5. That is, the entire catheter 11 is deformed 
into a desired pseudo straight shape, and the distal end 
portion 9 of the catheter l is bent toward the thinner 
abdominal side in the form of a loop. This bent distal 
end portion 9 is hooked on the outlet of the renal pelvis 
13 so as to prevent the catheter 1 from slipping off from 
the ureter 11 during power supply. After the power 
supply state of the catheter 11 is held for a predeter 
mined period of time, the switch 5 is opened to stop the 
power supply. As a result, the temperature of the alloy 
wire 2 is decreased to a temperature of 37‘ C. or lower 
to restore the ?exibility of the catheter 11, and the cath 
eter is extracted. 
According to the ?rst embodiment, since the distal 

end portion 9 of the catheter 1 is distorted in the form a 
loop during correction, the catheter 1 does not slip off 
from the ureter 11, and meandering of the ureter 11 can 
be corrected against the elastic force of the ureter 11. 
FIG. 6 is a view illustrating a ureter correcting de 

vice according to a second embodiment of the present 
invention. In the second embodiment, the ureter cor 
recting device of the ?rst embodiment further com 
prises a temperature sensor so as to control a heating 
operation for a shape memory alloy wire with high 
precision. A description of portions of the second em 
bodiment which are identical with those of the ?rst 
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4 
embodiment will be omitted. A shape memory alloy 
wire 2 is embedded in a catheter 20. A temperature 
sensor 14 is embedded in the catheter 20 so as to be in 
contact with part of the alloy wire 2. The temperature 
sensor 14 is connected to the input side of a current 
control circuit 17 of a power source unit 19 through 
leads 15 and 16. The output side of the current control 
circuit 17 is connected to leads 3 and 4 for supplying 
electricity to the shape memory alloy wire 2. A current 
to be supplied to the alloy wire 2 is controlled within a 
proper range on the basis of a temperature detected by 
the temperature sensor 14. 
When meandering of a ureter is to be corrected by 

the ureter correcting device having the above 
described arrangement, the catheter 20 is inserted into 
the ureter. When the distal end portion of the catheter 
20 reaches the renal pelvis, a switch 18 is closed to 
supply power to the alloy wire 2. As a result, the alloy 
is heated and deformed. Since a supply current is con 
trolled on the basis of the temperature of the alloy wire 
2 detected by the temperature sensor 14, the tempera 
ture of the alloy wire 2 can be held in the desired tem 
perature range of 37° to 42° C. with higher precision. 
According to the second embodiment, since the heat 

ing temperature of the shape memory alloy wire 2 is 
controlled with high precision, the rigidity of the cathe 
ter 1 during power supply can be stably maintained. 

In the above embodiments, a nickel-titanium alloy is 
employed as a shape memory member. However, the 
present invention is not limited to this. Similar effects 
can be obtained by employing other shape memory 
alloys or resins. For example, a shape memory resin. a 
polymer ("Norsolex”: a trade name of Nippon Zeon 
Co., Ltd.) obtained by open-ring polymerization of a 
norbornane polymer upon a Diels-Alder reaction using 
ethylene and cyclopentadiene, may be employed. In this 
case, as a warming means for the shape memory resin, a 
means for supplying a liquid having a temperature 
higher than a memorized shape restoration temperature, 
e.g., a physiological saline, is used. The shape memory 
resin is warmed by supplying a warm liquid and is de 
formed into a desired shape, thereby correcting mean 
dering of a ureter against its elastic force. 
A shape memory member of the present invention is 

not limited to the bidirectional memory member of the 
above embodiments, and for example a unidirectional 
memory member may be employed. More speci?cally. 
if a member which has a substantially straight shape as 
a memorized shape and which is not bent to be hooked 
on a renal pelvis or the like is employed, the member 
can be directly extracted upon deformation. Therefore, 
a unidirectional shape memory member can be used 
without causing any inconvenience. 

In addition, in the above embodiments, a silicone 
rubber is employed as the catheter. However, the pres 
ent invention is not limited to this. Similar effects can be 
obtained by using other elastic materials having thermal 
stability and water repellency, e.g., neoprene. The 
lumen 7 of the catheter is not limited to the one in the 
above embodiments. The lumen may be closed at the 
distal end portion of the catheter 1. In addition, the side 
hole 8 need not necessarily communicate with the 
lumen 7 as shown in FIG. 3. As a means for facilitating 
bending of the catheter 1, a plurality of recesses may be 
serially formed at the abdominal side of the distal end 
portion of the catheter 1 without forming the lumen 7 or 
the side hole 8. 
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According to the present invention, since a shape 
memory member has a low-temperature phase at the 
time of insertion, the memory member can be ?exibly 
inserted without having the correcting device press 
against a ureter. On the other hand, the shape memory 
member obtains a high-temperature phase during cor 
recting upon warming of the member, and is deformed 
into a desired shape, thus exhibiting rigidity against the 
elastic force of the ureter. Therefore, a ureter correct 
ing device which causes no feeling of being pressurized 
during insertion and which causes no damage to the 
ureter can be provided. 

INDUSTRIAL APPLICABILITY 

As has been described above, the ureter correcting 
device of the present invention is used for a medical 
treatment to physically correct meandering of the ure 
ter of a patient. 

I claim: 
1. A ureter correcting device which is adapted to be 

inserted in a ureter of a living body to correct meander 
ing of the ureter, which comprises: 

a catheter comprising a rod-like elastic body having a 
peripheral wall and a hollow portion longitudinally 
extending along the length thereof, said hollow 
portion being formed eccentrically with respect to 
a central axis of said rod-like ,elastic body to 
thereby form a thicker side and a thinner side in 
said peripheral wall of said rod-like elastic body; 
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6 
a shape memory member embedded in said thicker 

side of said peripheral wall of said rod-like 'elastic 
body and longitudinally extending along the length 
thereof, said shape memory member being capable 
of being restored to a memorized shape when 
heated to a temperature within a predetermined 
temperature range, said memorized shape being 
such that said memory shape member is generally 
straightened except for a distal end portion thereof 
which is curled towards said thinner side of said 
peripheral wall of said rod-like elastic body; 

power supply means electrically connected to said 
shape memory member for heating said shape 
memory member to within said predetermined 
temperature range to cause said shape memory 
member to assume its memorized shape; and 

a temperature sensor embedded in said thicker side of 
said peripheral wall of said rod-like elastic body for 
detecting a temperature of said shape memory 
member. 

2. A device according to claim 1, wherein a plurality 
of side holes are formed in said thinner side of said 
peripheral wall at a distal end portion of said rod-like 
elastic body. 

3. A device according to claim 1, wherin said shape 
memory member comprises a shape memory alloy. 

4. A device according to claim 1, wherein said tem 
perature sensor is coupled to said power supply means 
to control the temperature of said shape memory mem 
her. 

i t t l i 


